ABSTRACT | Background: Environmental factors are essential for the characterization of human functioning and disability; however, the shortage of standardized instruments to assess environmental factors has limited the design of scientific investigations directed at identifying barriers to and facilitators of social participation of people with disabilities. Objectives: To translate to Brazilian Portuguese, cross-culturally adapt, and verify the reliability of an environmental assessment questionnaire, entitled Craig Hospital Inventory of Environmental Factors (CHIEF). Method: The questionnaire was translated to Portuguese, analyzed, translated back to English, and compared with the original version. The final version (CHIEF-BR) was submitted to 47 caregivers of children and adolescents with cerebral palsy (CP). The intra-rater reliability was tested using quadratic kappa and intraclass correlation coefficients (ICC), through interviews of 23 caregivers drawn from the total sample, on two occasions 10 days apart. Results: During submission of the questionnaires, it was observed that examples were needed in order to facilitate the understanding of the questions related to the politics sub-scale. Quadratic kappa showed that test-retest reliability of each question varied from 0.28 to 1.0 for the frequency score and from 0.30 to 0.98 for the magnitude score. Intraclass correlation coefficients for total scores showed high consistency indices (ICC≥0.92) for test-retest. Conclusion: The Brazilian version of the CHIEF was reproducible and applicable to the study sample. It may serve as an instrument to characterize the environmental barriers as well as a way to document the effects of interventions aimed at minimizing the impact of such barriers on the participation of children and adolescents with CP.
Introduction
The International Classification of Functioning, Disability, and Health (ICF) 1 , proposed by the World Health Organization (WHO), reflects change in a restricted model of disability for a larger concept, integrating the processes of disability and functionality as part of the health concept and includes, explicitly, the environment as a facilitator or barrier when executing actions and tasks 2 . Participation, which is the involvement of a person in life situations, takes into account the daily experiences of the individual and the context in which he/she performs the activities 1 .
Although the WHO recognizes the importance of environmental factors on functioning and disability, lack of standardized instruments to document such factors restricts direct and empirical investigation of barriers and facilitators associated with the social participation of people with disabilities. Existing instruments have a narrow view of the concept of environment, mainly focusing on the architectural barriers and physical aspects 3, 4 , without apprising the impact of other environmental elements -such as, social support, attitudes, policies, availability of services, among others -that interfere with the components of functionality.
Social participation of children and adolescents with cerebral palsy (CP) has been the subject of interest of several investigators [5] [6] [7] [8] [9] [10] . Among the factors of interest, several were identified as relevant to social participation for these groups: motor impairment, social support, negative attitude 7 , inclusive actions 6 , and availability of services in the community 9 . Therefore, the profile of functionality of these clinical groups adds specific information about the individuals' health condition, as well as information regarding the environmental factors that may present as barriers or facilitators to social participation of these individuals. It is important to present tools that report these factors, not only to support the process of assessment and clinical intervention but also to support scientific investigations.
The development of a questionnaire called the Craig Hospital Inventory of Environmental Factors (CHIEF) began in 1997. The questionnaire documents the impact of environmental factors on the social participation of people with disabilities 11 . The CHIEF was originally written in the English language and was to be self-administered or administered through interviews with individuals in the age group of 16 to 95 years. It is an instrument consistent with current approaches in the health and rehabilitation areas, such as practice centred on the individual. Such instruments are becoming important resources since they allow the priorities and needs of individuals to be identified and incorporated into the therapeutic approach of health professionals 12 . In recent years, the CHIEF has been widely used to document environmental barriers in different populations 7, [13] [14] [15] [16] [17] . A growing number of translated and adapted instruments have been observed in Brazil due to insightful and scientifically recognized standards in the rehabilitation area [18] [19] [20] [21] [22] . This process uses specific methodological procedures to translate and assess the need of cross-culturally adapting the instrument, making its practice possible in a new country and language [23] [24] [25] . In addition, cultural adaptation of an instrument allows for the comparison of results obtained at the international level, which enhances the understanding of a given construct 25 . Therefore, the present study aimed to translate the CHIEF questionnaire into Portuguese and crossculturally adapt the questionnaire for the people of Brazil. Additionally, a second aim of this study was to determine the test-retest reliability of the questionnaire in a sample of caregivers of children and adolescents with cerebral palsy (CP).
Method Participants
Caregivers of children and adolescents with CP participated in the study. Participants were recruited through contacts with health professionals who work with children and adolescents with CP in hospitals or clinics in Belo Horizonte, MG, Brazil. The inclusion criteria for the children and adolescents were the diagnosis of PC and that they be enrolled in an elementary school. After identifying the participants, their caregivers were contacted. Caregivers who agreed to participate were informed about the objectives of the study and asked to sign an informed consent. If there was a refusal on the part of the caregiver to answer any questions of the CHIEF-BR questionnaire, the participant was excluded from the study. . Children and adolescents with CP were also classified according to the Gross Motor Function Classification System (GMFCS) to identify their levels of gross motor function 27 . This system classified children with a particular emphasis on their walking abilities. Levels I and II represented the child who walked without restrictions; level III was assigned to the child who walked with assistance or support; and levels IV and V differentiated children who used assistive technology to walk from children who, even when using assistive devices, were dependent on others to walk 27 .
Instrumentation
The CHIEF was developed in two versions: a long and a short version consisting of 25 and 12 questions, respectively 28 . Both versions were subdivided into five domains that were similar to the taxonomy of the environmental factors component of the ICF. These domains were transformed into five subscales and each subscale included the following questions: attitude and support (questions 15, 17, 18, 20 and 21) ; services and assistance (questions 1, 7, 8, 9, 10, 12 and 14); physical structure (questions 2, 3, 4, 5, 6 and 11); policies (questions 22, 23, 24 and 25) , and work and school (questions 13, 16 and 19) 28 . Each question of the CHIEF was scored according to the frequency of barriers identified (i.e., daily, weekly, monthly, less than monthly, or never) and to the magnitude of barriers (i.e., little problem or big problem). The CHIEF presented three scoring methods for each question: (1) the frequency score, which ranged from 0 to 4, (2) the magnitude score, ranging from 0 to 2, and (3) the score of frequency-magnitude, which was the product of the frequency and the magnitude and varied from 0 to 8. It was possible to calculate the total score of the questionnaire by averaging the scores of frequency, magnitude, and frequency-magnitude of all questions. In this questionnaire, higher score values indicated a greater perception of an environmental barrier.
The psychometric properties of the original version of the CHIEF were examined using a convenience sample of 409 individuals with different diagnoses 14, 28 . The instrument showed good test-retest reliability of the total score frequency-magnitude (ICC=0.93) and subscales (0.77≥ICC≤0.89). The internal consistency of the total score for frequencymagnitude and subscales, assessed by Cronbach's alpha, ranged from 0.76 and 0.93. The discriminant validity of the instrument was demonstrated by distinguishing individuals with and without disabilities. Although both groups reported having experienced some type of barrier, the group with disabilities reported a higher total mean score of frequency-magnitude and subscales 14.28 .
Procedure of translation and cross-cultural adaptation
Initially, we contacted the first author of the instrument requesting authorization to translate the CHIEF to Brazilian Portuguese. The translation process of the instrument into the specifics of Brazilian culture and the sample size calculation were based on standard criteria proposed by Beaton et al. 29 .
The translation was performed by two independent translators with different backgrounds and whose first language was Brazilian Portuguese. Only one of the translators (T1) was aware of the concepts of the questionnaire. Subsequently, the two translated versions were compared by T1 and by the principal investigator to obtain a single version in Portuguese. The single version was resubmitted for a review to the other translator (T2). Then, an independent translator, whose mother language was English, was blinded with respect to the contents of the questionnaire, and completed the back-translation, producing a new version in English. The version produced by backtranslation was compared to the original version of the instrument, with all discrepancies resolved by the translator and the principal investigator. At this stage, it was found that the translated version reflected the same content as the original questionnaire, ensuring consistency of translation. After this stage, the questionnaire was submitted to a committee of experts for consideration.
The committee was composed of three physical therapists, one occupational therapist, and university professors who were familiar with the process of cultural adaptation and were fluent in both languages. The committee prepared a pre-final version in Brazilian Portuguese based on the original questionnaire, the two Brazilian Portuguese translations, the unified translation into Brazilian Portuguese, and the back-translation. In addition to the pre-final version, the expert committee compared the wording of each question from the pre-final Brazilian Portuguese version with the original version in English, focusing on the equivalence of the versions with regard to semantic, idiomatic, and conceptual structure.
The pre-final version of the Brazilian Portuguese questionnaire was then administered to a group of seven caregivers of children and adolescents with CP to ensure comprehension of the questionnaire and the consistency of the procedures. After this step, the pre-final version of the CHIEF was administered individually to 47 caregivers of children and adolescents with CP.
The translated version of the instrument was again administered, by the same investigator, to 23 of the 47 total sample of caregivers who agreed to do the questionnaire again. The second administration of the translated version of the questionnaire approximately ten days after the completion of the first questionnaire had the objective of determining the test-retest reliability. Ten days was considered an adequate amount of time to avoid recall bias and changes in the perception of barriers by caregivers. At the end of the process, the authors of the original version of the instrument were informed in writing of the procedures adopted throughout the study and received a copy of the version of the CHIEF in Brazilian Portuguese, called CHIEF-BR (Appendix 1S * ).
* Supplementary materials are available online at http://www.scielo. br/scielo.php?script=sci_issues&pid=1413-3555&lng=en&nrm=iso
Statistical analysis
Descriptive statistics -central tendency (mean), dispersion (standard deviation), and frequency -were used to characterize the children' and adolescents' age, sex, years of education, and gross motor function, in addition to the socioeconomic status of the families, and the demographics of the respondents of the CHIEF-BR.
The reliability of the instrument was analyzed by two coefficients. The kappa coefficient with quadratic weights (wk) estimated the test-retest agreement on each question, since each question informed, on an ordinal scale, the frequency and magnitude of environmental barrier. For this analysis, the score for frequency and magnitude of each question was used. Secondly, the intraclass correlation coefficient (ICC) examined the test-retest scores of frequencymagnitude of each question; the total scores of frequency, magnitude, and frequency-magnitude of the CHIEF-BR, as well as the mean scores of frequency-magnitude and frequency-magnitude of the subscales since they were considered continuous variables.
Limits for interpretation of the ICC and Kappa used in this study followed the parameters adopted by Gabriel et al. 30 . ICC values greater than a score of 0.75 were considered good indicators of reliability, while values between 0.5 and 0.75 indicated a moderate to good reliability. Values between 0.25 and 0.5 indicated moderate to weak correlation, and values less than 0.25 indicated a very weak correlation.
The parameters used for analyzes of the Kappa index (κ) were as follows: <0.40, poor agreement; κ between 0.40 and 0.60, reasonable or moderate agreement; κ between 0.60 and 0.80, good agreement; and κ above 0.80, excellent agreement 30, 31 . Analyses were performed using Stata for Windows version 10.0 and Statistical Package for Social Sciences (SPSS), version 15.0. The level of significance used in the study was set to α=0.05.
Results
47 caregivers of children and adolescents with CP, who were predominantly female (85%) and had a mean age of 37.81±8.19 years (range: 24-59 years.), participated in this study. Approximately 60% of the participants had completed or partially completed the first grade, 32% had completed the second grade, and 9% had completed the third grade. Most families (66%) of the respondents belonged to economic class C1 and C2, which is equivalent to a monthly income between R$ 726.00 and R$ 1,195.00, according to the Brazilian Economic Classification Criterion ABEP-2008 26 . Descriptive characteristics of the participants (N=47), as well as the subgroup of participants on the test-retest reliability (N=23) are shown in Table 1 .
Translation and cross-cultural adaptation
During the translation process into Portuguese, some semantic inconsistencies, such as the term design and layout, which were translated initially by "architecture/design/project", were identified. After a discussion with the translators and the authors of the CHIEF, we opted for the term "physical structure", maintaining the cultural appropriateness of the terminology. This phase allowed the detection of errors and conflicting interpretations of terms with ambiguous meanings in relation to the original version.
During the preparation of the pre-final version by the expert committee, modifications were made to a few words of the unified version. For example, the words "suffered prejudice" were changed to "experienced prejudice", "computer" to "information technology", "obstacle" to "barrier". At this stage, the expert committee had warned that although there were semantic, idiomatic, and conceptual equivalences between the original and the translated versions, it would be important to provide examples during the administration of the questionnaire to facilitate understanding of the questions, especially those related to policies, which could not be understood by people with little education. Faced with this suggestion, the authors of the CHIEF were consulted as to whether or not examples in the body of the questionnaire should be included. However, the authors found it more appropriate to offer examples verbally if the respondent did not understand the question or solicited clarification. The examples were defined prior to administration of the questionnaire and all examiners were instructed to use them when necessary.
The average time required for the administration of the questionnaire was 20 to 30 minutes. During administration, the need for providing examples to facilitate understanding of the questions was observed, as advised by the expert committee. Examples were needed for questions 22, 23, 24 , and 25 belonging to the policy subscale (Table 2) . After administration of the questionnaire, respondents were asked about the clarity of the questions.
Most respondents indicated greater difficulty in understanding the last questions (policy subscale), but such difficulties were eliminated after the examples were provided.
Reliability
The quadratic Kappa indexes of test-retest reliability for each question of the CHIEF were reproducible and ranged from "fair" to "excellent", with the exception of question 23, which showed "poor" agreement ( Table 3) .
The ICC of test-retest reliability for the frequencymagnitude scores for each question ranged from 0.29 to 0.98. Most of the questions (48%) showed ICC values above 0.75, indicating reliability between good and excellent. 40% of the questions were of moderate to good reliability, while the remainder of the questions (12%) had poor to moderate reliability (Table 4) .
The ICC of test-retest reliability of the total scores for frequency, magnitude, and frequencymagnitude showed a high level of reproducibility, scoring 0.93, 0.92 and 0.92, respectively. The ICC values of the magnitude-frequency scores of each subscale showed indices of magnitude from moderate to excellent (0.71≤ICC≤0.93). The subscale physical structure showed the greatest magnitude of test-retest reliability, while the policy subscale showed the lowest value. Table 4 shows the ICC of the scores frequency-magnitude scores for each question and Table 5 presents the CCI of the subscales and total scores of frequency, magnitude, and frequency-magnitude.
Discussion
This study provides the translated version to Brazilian Portuguese (CHIEF-BR) of a unique instrument in the literature that documents environmental barriers for those with disabilities. Such information is extremely important for understanding the processes of human functioning and disability. The process of translation and back translation was conducted with methodological rigor and in accordance with the standards defined in the literature, achieving conceptual equivalence between the original version and the version in Brazilian Portuguese. Disagreements between the translators and/or the expert committee, when found, were resolved by consensus, prioritizing cultural adaptation to the detriment of semantic equivalence. Changes to any questions of the pre-final version were unnecessary after the administration of the questionnaire to the 47 participants.
During the administration of the CHIEF-BR, it was necessary to provide examples to facilitate respondent understanding. This fact is likely related to the low educational level of most of the sample (60%), that had completed or partially completed primary education. The greatest need for examples was in the policies subscale. However, Kappa indexes for the scores of frequency and magnitude of these questions showed good reproducibility (wk≥0.74), with the exception of question 23, which showed Rehabilitation programs that pay for the education and equipment necessary for job placement, incentives to employers to hire people with disabilities, private schools that accept students with special needs, education policies that segregate people in special classrooms or schools
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Laws that protect the rights of the people with disabilities, difficulties to access benefits, loss of some benefits. During the draft stage of the translation of the questionnaire and examples, there were difficulties in distinguishing between the contents of the policy issues subscale. According to the authors of the CHIEF, the perfect distinction between the four areas that make up this subscale, which refers to community, business, education/employment, and the government, is less important than giving the respondents an opportunity to give their perceived ideas about policy barriers for people with disabilities.
The test-retest reliability of this study also showed good levels of agreement for total scores (ICC≥0.92), which were very close to the values reported by the authors of the instrument (ICC≥0.88) 28 . Similarities between the concordance indexes of the CHIEF subscale presented in this study (0.71≤ICC≤0.93) and by authors of the CHIEF (0.77≤ICC≤0.89) were identified, indicating good reproducibility of the instrument even in different contexts.
The authors of the CHIEF compared the concordance of responses provided by individuals with disabilities and their family or friend and it was verified that related parties may not accurately report the barriers faced by individuals (ICC=0.62, measured by the total score of frequency-magnitude) 28 . This result, however, should not be generalized to all populations since it is often difficult to get answers for complex topics, such as perceptions of environmental barriers in the case of children and adolescents with CP. In addition, parents often have a very close relationship with their child or adolescent, and even more so in the case of a deficiency. This close relationship empowers parents, who, in most cases, play the role of primary caregiver, to provide information on the barriers faced by their children, since they also experience the same barriers. We believe that the use of caregivers as respondents of the CHIEF-BR for this population is not only a possible strategy, but is also suitable for gathering information about the environmental barriers imposed on children and adolescents with CP. Most studies that administered the CHIEF to a sample of children whose parents were the respondents did not measure reliability, precluding comparisons of consistency indexes of the instrument at the international level 7, 15 . The results of this study indicate that the Brazilian version of the CHIEF (CHIEF-BR), when administered by interview, is appropriate to the population studied and is reliable for measuring the perceptions of caregivers concerning environmental barriers faced by children and adolescents with CP. The test-retest reliability scores of frequency, magnitude, and frequency-magnitude demonstrated good reproducibility. However, it is necessary to investigate the consistency of the instrument in a larger sample. Moreover, it is still necessary to investigate the appropriateness of the CHIEF-BR for other clinical groups which will contribute to its use in Brazil.
We believe that the use of this instrument in a clinical and/or research environment can facilitate an understanding of the processes involved with the functioning and disability of individuals with a range of health conditions. Understanding the environmental barriers can guide local and global actions that are aimed at promoting social participation of individuals assisted by rehabilitation professionals. The CHIEF-BR may also serve to document the effects of interventions aimed at minimizing the impact of environmental barriers to participation of children and adolescents with CP.
